Pothos scandens L. (Pothos scandens) belonging to the family araceae used as folk healing worldwide possessing several ethnomedicinal properties for treatment of various devasting disorders. Phytochemical analysis of various parts of plant Pothos scandens indicated the presence of several metabolites. These metabolites include the various excretory product of the plant such as alkaloids, tannins, saponins, glycosides and flavonoids etc. tends to show curative and therapeutic values in various diseases. The several extract-based studies isolated bioactive compounds of Pothos scandens possessing various activities like anticancer, antioxidant, histamine release inhibitory activities using in-vivo and in-vitro models. Knowing the significance of this plant in traditional medicine and the diverse usage of herbal plants gaining the more popularity now days in exploring many new possibilities in different diseases. The present review has been focused on traditional uses, phyto-chemistry and biological studies of Pothos scandens, which are being used in folklore medicines.
INTRODUCTION
Traditional medicine is widely used for treatment of various diseases in most countries due to its safe, cost-efficient and effective nature. [1] [2] P. scandens Linnaeus is a traditional medicinal plant belongs to the family Araceae. This medicinal plant is utilized widely throughout the world to cure various diseases. The P. scandens have shown its potency in diseases like asthma, snake bite, diarrhea, cancer, small pox, sprains, epilepsy, skin diseases, boils, swellings, wounds, ulcers, dropsy, vomiting, flatulence, strangury, burning sensation, intermittent fever, skin disorder, reduce swelling, malaria, convulsions and wounds etc. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The climbing aroid is known by several local and common names (i.e. English: Climbing aroid, Assamese: Kokalsepalata, Bengali: Batilata, Kannada: Adhikabeeluballi, Malayalam: Anaparua, Marathi: bendarli, Tamil: Anaparuga etc.). 3, 10 P. scandensis an epiphyte with climbing and rooting branches. Its leaves are (5-10)×(1-5) cm, distichous, ovate or ovate-lanceolate, acute or acuminate, obliquely linear with broad flat truncate petiole, sheathing at the base, having a bright green color. Flowers are small in globose or ovoid, peduncled yellow spadix. The fruits or berries are 1.3-1.7 cm long, oblong and on ripe they become scarlet. Seeds are 3-6 mm in diameter, ellipsoid to compressed-spherical with smooth testa and lacking albumen. 2, 3 The plant is mainly a native to the Himalaya as well Indo-Burma region and Madagascar. However, it is commonly found on rocks, walls, tree trunks in moist and wet forests in northeastern India. In other parts of India, it is found in Bihar, Goa, Karnataka, Kerala, Maharashtra and Tamil Nadu, Andaman and Nicobar Islands. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] The earlier phytochemical studies on the current plant reported to contain both primary and secondary metabolites. The preliminary phytochemical screening reported some of the several secondary metabolites from the different parts of plant. Amongst isolated compounds of the current plant, the syringoyl derivatives from the methanolic extract of P. scandens tends to show strong anti-estrogenic activity against human breast cancer cell lines. The flavonoids, luteolin, apigenin and kaempferol were found to have strong hyaluronidase and histamine release inhibitory activity. 10 Various studies of P. scandens extracts or its constituents showed that the plant possess some of the diverse biological activities like antioxidant, antipyretic, anti-diabetic, free radical scavenging, burn wound healing, anticarcinogenic, anti-estrogenic, hyaluronidase inhibition, histamine release inhibitory, antiseptic, anti-inflammatory, antimicrobial, anticancer, bronchodilator like biological activities of the plant. [10] [11] [12] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] Despite of the several use of this plant for ethnomedicinal agent, only a few of compounds were isolated from the plant extracts.
Traditional uses
The plant is used traditionally by implementing their own various methods to use this plant like the stem partof the plantis cut up with camphor and smoked like tobacco for treatment of asthma throughoutIndia. 4 The root of the plant is also cut and fried in oil to promote the curing process of abscesses. The people of Northeast India uses the whole plant for bone fracture. 21 Fruits of P. scandens are cooked and seeds are roasted and consumed by people in Kerala and also the whole plant is used to cure skin diseases, boils, wounds, ulcers, dropsy, vomiting, flatulence, strangury and burning sensation by the people of Thrissur district, Kerala. 9 The whole plant is used for treating skin disorders, asthma, diarrhea, cancer, small pox, sprains, epilepsy, convulsions and wounds by the tribal peoples of the hill regions of Bangladesh. 10 The leaves of P. scandens is used by the tribal people of Sri Lanka to reduce swelling speedily in trauma area. 11 The ethnic people (Kanikaran) of Southern Western Ghats of India use P. scandens leaves mixed with the fruits of Capsicum annuum and rhizome of Allium sativum and the mixture is ground into a paste with coconut oil and applied topically on affected places to healwounds created during delivery. 5, 11, 28 Chinese people use the plant as blood coagulant for wounds, tumors and drinking for anti-cough. 28 The leaves are used as tea by the Dai ethnic minority. 37 The powdered leaves are applied to the body to cure small pox, increases milk in cows, stem and leaves are used in snake bites. 48 For a summary of the ethnomedicinal uses reported for P. scandens (Table 1) .
Identifications of phytochemicals constituents
Phytochemical analysis of this plant confirms the presence of various phytochemicals like alkaloids, flavonoids, tannins, terpenoids, saponin, catechin, coumarin, phenol, sugar, glycoside and xanthoprotein steroids, proteins, reducing sugars, carbohydrates and cardiac glycosides, phytosterols, fixed oils and fats, gums and mucilage according to standard methods in its different extracts 28, 30, 31, 36 as shown in Table 2 .
Among leaf, stem and root of P. scandens, the ethanol extract of stem showed better phenolic content as compared to that of leaf and root. Although, acetone and methanol extracts of all parts used were found to have appreciable amount of total phenolic ranging from 111.1 to 238.5 mg GAE/g extract, but the absolute ethanol was found to be more efficient solvent for extracting the phenolics from different parts of P. scandens. The amount of tannins was found to be higher in ethanol and methanol extracts of leaf, stem and root parts of P. scandens ranging from 109.9 to 156.0 mg GAE/g extract respectively. Also, acetone extract of root has found higher flavonoid content as compared to other solvent extracts of root. 37, [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] According to Gupta et al. 5-Oxoundecyl-3-hydroxypentanoate (26) was isolated from theethanolic extract of aerial part of P. scandens including known compounds. (Table 3) .
Bioactivity and pharmacological properties
Literature review has revealed that extracts and its isolated molecules of P. scandens showed antioxidant, antipyretic, anti-diabetic, free radical scavenging, burn wound healing, anticarcinogenic, antiestrogenic, hyaluronidase inhibition, histamine release inhibitory, antiseptic, antiinflammatory, antimicrobial, anti-cancer and bronchodilator activities. A summary of biological activities of isolated compounds is carried in (Table 4) . 
Antimicrobial activity
In a study by Karunathilaka et al. 35 the hexane, ethyl acetate and methanol extracts of P. scandens were tested in-vitro analysis for antimicrobial activity against four microbial strains E. coli, Staphylococcus aureus, methicillin resistant. Staphylococcus aureus (MRSA) and Candida albicans were studied against the extract. The hexane and the ethyl acetate extracts of P. scandens were active against MRSA bacteria and Candida albicans. In a study by Vinayaka et al. 36 the methanol extract of P. scandens tested for antibacterial activity against six species of bacteria belonging to Gram positive (Staphylococcus aureus MTCC-902 and Clostridium perfringens MTCC-450) and Gram negative (Escherichia coli MTCC-405, Klebsiella pneumoniae MTCC-432, Salmonella typhimurium MTCC-1252 and Pseudomonas aeruginosa MTCC-1934) using minimum inhibitory concentration for each of the test bacteria and found that gram positive bacteria were inhibited at low concentrations (250μg/ml and 200μg/ml) than Gram negative bacteria (400 μg/ml to 500 g/ml). The antibacterial activity may be attributed to the presence of various secondary metabolites present in them. In another study by Vinayaka et al. 48 the petroleum ether, chloroform and methanol extracts of P. scandens were tested for antifungal activity against Fungi namely Aspergillus niger (MTCC-478), Candida albicans (MTCC-1637), Microsporium gypsium (MTCC-2819), Chrysosporium keratinophilum (MTCC-1367), Trichophytum rubrum (MTCC-3272) and Chrysosporium indicum (MTCC-4965). Methanol extract was found to possess more antimitotic activity than chloroform and petroleum ether extracts. Among fungi tested, more inhibition of Chrysosporium Keratinophilum was observed in case of all the plant extracts followed by Chrysosporium tropica, T. rubrum and others. 49 
Antioxidant activity
In a study by Jethinlal khosh et al. 34 50% ethanolic extract of P. scandens was tested for antioxidant activity by different assays and the extract showed much lesser IC 50 value (240.44±4.62 μg/mL) for inhibiting hydroxyl radical which showed the capability of the plant as a potent antioxidant. In another study by Thankarajan et al. 31 extracts from leaf, stem and root of the plant were tested for in vitro antioxidant activity by different assays. The methanol extract of root showed free radical scavenging activity in assays namely ABTS radical scavenging (8221.5 μM TE/g extract), FRAP assay (514.4 mM Fe (II)/g extract), hydrogen peroxide (60.3%) and nitric oxide scavenging assay (58.7%). The ethanol extract of root showed significant free radical scavenging activity in assays such as DPPH and superoxide anion radical scavenging activity (IC50 0.284 mg/mL and 70.84%). Dodecanoic acid (1), tetra decanoic acid (2) and n-hexadecanoic acid (3) present in P. scandens acts as antioxidant. 10 
Antipyretic activity
For the treatment of pyrexia or fever, people use medicinal plants as a source of antipyretic agents from very earliest times. 50 In a study by Thankarajan et al. 31 the methanolic extract of Pothos scandens L. root by pyrexia induced by brewer's yeast on Wistar albino rats at concentration of 200 and 400 mg/Kg doses using paracetamol as standard drug and showed significant reduction of temperature at these concentrations.
Anti-diabetes activity
The in-vitro study of Hossain et al. 30 was run by using α-amylase enzyme inhibition techniqueon anti-diabetic methanolic extract of whole plant which tends topossess anti-diabetic potential activity with IC 50 value of 1.49±0.190 mg/ml. The another OGTT method for in-vivo study also showed a dose dependent anti-diabetic activity of methanolic extract at different standard concentrations of 100mg, 200mg, 400mg of samples. Amongst these different standard concentrations, the 100 mg dose concentrationtends to have slight hypoglycemic activity whereas, the 200mg and 400 mg dose concentration resulted in moderate hypoglycemic activity comparing with positive control (Gliclazide).
Bronchodilator Activity
The results from Hossain et al. 30 study has justified the traditional uses of the plant in asthma by suggesting that the P. scandens leaves extract have significant bronchodilator activity. The bronchodilator activity was proved at 100 mg/kg dose of extract studied by applied on Wistar rats and the counting in preconvulsive time showed 41.56% protection as compared to the standard drug Salbutamol. Thus, the P. scandens tends to have bronchodilator activity.
Burn wound healing
Traditionally, P. scandens have a great medicinal value for its burn wound healing property. 38 The studies of Mohammed et al. 11 used the ethanolic extract of P. scandens (4% w/v) for different gel formulations was prepared using polymers carbopol 934 and carbopol 940 by varying their concentration. The current study revealed that P. scandens tends to have wound healing effect as the P. scandens extract treated animals were epithelize in 22 days while the solvent control and the untreated rats were epithelized within 35 and 40 days which respectively showed significant wound healing effect. Likewise, another study of Sainuddin et al. 51 used four different gel formulations A1, A2, A3 and A4 of ethanolic extract which was prepared by using Carbopol 940 in varying proportions of 0.5, 1.0, 1.5 and 2.0%. The current study revealed that formulation third (A3) and fourth (A4) formulations were found to betranslucent but the second formulation (A2) was found to be transparent, non-greasy and 275 stables was tested for primary skin irritation which showed no signs of irritation.
Anticarcinogenic activity
In a study by Junaid et al. 32 the methanol extract of P. scandens leaf was found anticarcinogenic activity. Here, thirteen clinical isolates of Streptococcus mutans (SM-1 to SM-13) recovered from infected teeth samples of dental caries patients were tested for their sensitivity to the extract by Agar well diffusion method and showed the inhibition of the growth with zone of inhibition 1.1 to 1.9.
Cytotoxic activity
According to Yusuf et al. 12 the in vitro study of the methanolic extract of P.scandens leaf showed strong cytotoxic activity with LC 50 value of 14.195 μg/ml compared to standard vincristine sulphate (0.305 μg/ml) by brine shrimp lethality bioassay. In another study by Jethinlal khosh et al. 34 the 50% ethanol extract of aerial parts of P. scandens has showed significant cytotoxic activity against MCF-7 cell lines with an IC 50 of 90.18±5.20 μg/ml by MTT assay.
Thrombolytic activity
Blood clot formation is a severe problem of blood circulation which leads hypertension, stroke to the heart, anoxia etc. 47 In a study by Yusuf et al. 12 the methanolic extract of P. scandens Leaf showed thrombolytic activity of 19.451±1.711% lysis of clot compared to standard streptokinase (69.480±2.651%) and water (3.0695±0.497%), used as positive and negative controls respectively.
Anticancer activity
Today cancer is considered as a major threat to humankind next to diseases of the heart and vascular system. 52 In a study by Jethinlal khosh et al. 46 the 50% ethanol extract of aerial parts of P. scandens was evaluated for cytotoxicity against MCF-7 (breast cancer) and L929 (normal fibroblast) cell lines by MTT assay and revealed that the extract has significant cytotoxic activity against MCF-7 cell lines with an IC50 of 90.18±5.20 μg/ml and also cell death of MCF-7 treated with the extract was due to the induction of apoptosis, which was confirmed by comet assay. 12 In another study by Muhit et al. 10 the isolated molecule from the extracts of stem and roots of the Bangladeshi medicinal plant P. scandens L. were tested for their anti-estrogenic activity using the estrogen-responsive human breast cancer cell lines MCF-7 and T47D with increasing concentrations at 0.01, 0.1, 1,10 μM. The syringoyl derivatives showed strong anti-estrogenic activity and less oxygenated derivatives were almost inactive against both cell lines. Among them pothobanoside B (2), pothobanoside C (3) and canthoside B (13) isolated from the plant have shown wide spectrum of anti-estrogenic activities.
Peritoneal mast cell stabilization activity
According to Gupta et al. 29 the ethanolic, 50% aqueous ethanolic and aqueous extracts (1, 10 and 100 μg/mL) of P. scandens L. were studied for peritoneal mast cell stabilization activity in rat mesenteric preparation induced by C 48/80 and 50% aqueous ethanolic showed dose dependent significant increase in the number of intact cells at the concentrations 10 μg/mL (52.2±4.9) and 100 μg/mL (67.8±2.9).
Hyaluronidase inhibitory activity
According to report, flavonoids, luteolin, apigenin and kaempferol were found to have strong hyaluronidase inhibitory activity, whereas quercetin exhibited moderate activity. In a study by Muhit et al. 10 the eighteen isolated molecules from the extracts of P. scandens L. were tested for this activity. The mammalian hyaluronidase and rosmarinic acid was used as a positive control. Nine compounds were found to have significant inhibition at 200 μM. Among the isolates, pothobanoside A showed a statistically significant activity with a 46.7% inhibition rate, whereas rosmarinic acid had a 64.7% inhibition rate at 200 μM. This could be potential as an anti-tumor compound. Therefore, the compounds of P. scandens: pothobanoside A (1), pothobanoside B (2), pothobanoside C (3), pothobanol (4), eleutherazine B (5), isoschaftoside (6), vicenin-2 (7), neoschaftoside (8) and vitexin 2´´-O-xyloside (9) have shown hyaluronidase inhibitory activity.
Anti-asthmatic and Histamine release inhibition activity
In a study by Muhit et al. 10 the isolated compounds pothobanoside C (3) and pothobanol (4) from P. scandens have significant inhibition of histamine releasewas likely to be positive control EGCgG3Me. The pothobanoside B(2) have shown significant inhibition of histamine release from basophilic cells. Whereas thecurrent study supported by ova induced asthmatic and anti-allergic rhinitis properties of P. scandens ethanolic extract and isolated compound does not show the respective result on the same model reported by Gupta et al.
28,29

CONCLUSION
The plant P. scandens have been used as traditional medicine since past decades as plant has gained a popularity worldwide and have become very wild in many parts of the world.As the extracts of different parts of P. scandens and their isolated compounds have promising biological activities and hold potential for further research. This has provided an attractive bio resource for drug research using the natural products. Although the plant has great traditional value and several biological activities, but the detailed phytochemical study so far has not been explored properly. Thus, there is a need of phytochemical analysis of P. scandens plant.
